Background: The Dundee Ready Education Environment Measure (DREEM) has been used
Take down policy If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately and investigate your claim. . We have translated the instrument into Swedish and used it to measure the educational environment in an undergraduate medical programme (Edgren et al 2010) . A professional translation of the instrument does not guarantee that the original reliability and validity of the instrument remain when the instrument is use in a novel environment. Therefore a psychometric test is warranted. 4 The aim of this study was thus to psychometrically evaluate the Swedish version of the Dundee Ready Education Environment Measure (DREEM).
METHODS

Context
The medical program at Lund University is five and a half years with undergraduate entry. At the time of the study 96 students were enrolled twice a year (two semesters) and 50-60 % of the students were female.
Questionnaire
The questionnaire (DREEM) contains 50 items with a five point Likert response scale ranging from 0=strongly disagree to 4=strongly agree (Roff et al., 1997) . Factor analysis has revealed five subscales: 1) perceptions of learning (max score 48), 2) perceptions of teachers (max score 44), 3) academic self-perceptions (max score 32), 4) perceptions of atmosphere (max score 48), and 5) social self-perceptions (max score 28). The total maximum score is 200. Some items are negative and the scores are reversed before calculations.
The DREEM questionnaire was translated into Swedish by a teacher proficient in English and then translated back into English by a professional translator. Differences were discussed between the translator and two of the authors. The instrument was piloted with a group of 20 students in the 4th year of study. did not. Else there were no changes in the curriculum during the study time.
Statistical analyses / Data analysis
Data were analysed and compared across cohorts as well as for the total sample. The analyses were performed using the Student´s t-test and the Chi-square test. The Chi-square test was used for comparisons of nominal data, while the Student´s t-test was employed for interval/ratio data.
The instrument was tested for construct validity and reliability (Nunnally & Bernstein 1994) .
Validity was evaluated through analysis of item response rate, floor-and ceiling effect, corrected item-total correlations, and factor structure. Item response rate was calculated as the number of (percent of) respondents that had completed all items the total instrument as well as in the subscales. A figure of 90 % and above is considered as satisfactory. The proportion of floor and ceiling effects (i.e. people obtaining minimum and maximum scores respectively) was studied among the subscales. The corrected item-total correlations (i.e. the correlation between each item and the total score of the remaining items in the hypothesized scale) should 6 be 0.30 or greater to be considered as acceptable and interpreted as evidence supporting construct validity.
To evaluate the DREEM instrument's factor structure a confirmatory factor analyses (LISREL) were performed, based on Spearman's rank order correlation matrix. The factors were defined in concordance with the sub-scales in the instrument, while correlation between the latent variables, factor loadings on the latent variables, and the residuals were set as free parameters. The chi-square goodness-of-fit test, the goodness-of-fit index (GFI), the adjusted goodness-of-fit index (AGFI), the normed fit index (NFI), the non-normed fit index (NNFI) and the root mean squared error of approximation (RMSEA) were used to assess goodness-offit. If the factor model fits, the chi-square test should be non-significant (i.e. p>0.05). The GFI, AGFI and NFI are scaled to range between 0 and 1, with values above 0.90 suggesting a good model fit while values ≥0.85 can be considered to indicate acceptable model fit (Schermelleh-Engel & Moosbrugger, 2003) . An exception to this is the NNFI, which is not scaled to range between 0 and 1, although a higher value still indicates better fit (Schermelleh-Engel & Moosbrugger, 2003) . Whereas RMSEA values ≤0.08 (preferably ≤0.05) are considered to indicate acceptable fit. The reason why the goodness-of-fit of the factor model was assessed by various descriptive fit indices was because this statistic is sensitive to sample size (e.g. the Chi-square test). Furthermore, when the number of free parameters increases in the model, the better it will fit e.g. in GFI (Nunnally & Bernstein, 1994) . However, the AGFI and the NNFI adjust (downwards) the GFI and NFI respectively, based on the number of parameters/degrees of freedom.
In order to further investigate the factor structure of the DREEM instrument an explorative factor analysis (i.e. principal component analysis) with varimax rotation was also performed.
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In the explorative factor analysis both the Kaiser´s eigenvalue criterion (Eigenvalue ≥1), and a scree plot was used to determine the number of factors to extract (Ferguson & Cox, 1993) .
Missing values were excluded listwise. The quality of the factor analysis models was assessed using Bartlett´s test for sphericity and the Kaiser-Meyer-Olkin (KMO) test, together with evaluation of communalities, factor loadings and eigenvalues. Bartlett´s test is a measure of the probability that the initial correlation matrix is an identity matrix and should be <0.05.
The KMO test measures the degree of multicollinearity (based on partial correlations) and varies between 0 and 1 (should be greater than 0.50-0.60).
The reliability of the instrument was analysed by means of tests for internal consistency, employing Cronbach's alpha (Cronbach, 1951) . The alpha values preferably range between 0.7 and 0.9 even if figures as low as 0.6 may be acceptable (Nunnally & Bernstein, 1994) .
Alpha values lower than 0.7-0.6 indicate too high heterogeneity and values higher than 0.9 indicate that the items may be too similar.
The items (no. 4, 8, 9, 17, 25, 35, 39, 48, 50) were revised so that all items ranged from positive to negative replies before the factor analyses, correlations and Cronbach's alpha were performed. Data were analyzed using SPSS 15.0 for Windows and LISREL 8.51.
RESULTS
The study comprised 395 individuals with a mean age of 25.5 (95% CI 25.0-26.0), range 19-46 years (Table 1 ). The overall response rate was 82% (201/246) in 2003 and 75% (194/257) in 2005. Of the students that responded 58.9% were females and 41.1% males. Mean results and SD are presented in Table I . 8 The rate of incomplete questionnaires seemed at first rather high. Of the 103 persons (26 %) who failed to complete all 50 items, the number of missing responses in each item ranged between 1 (0.3 %) and 73 (18.5 %). However, it was actually item number six ("The teacher are patient with the patients") that had the highest internal missing (n=73, 18.5%), and the missing responses were all from the students in semester 2 (i.e. students in the beginning of the program containing core pre-clinical studies and have only had a few encounters with patients). When not considering this item the missing responses ranged between 1 (0.3 %) and 6 (1.5 %). Missing responses in the subscales (when including all items) were subscale I: 3.8%, subscale II: 20.5%, subscale III: 4.6%, subscale IV: 17.0% and subscale V: 2.3%.
Analyses of floor-and ceiling effects showed no major problems (Figure 1 ). No floor effects were identified and only minor ceiling effects were detected; subscale II had two respondents (0.5%) that reached the maximum value, subscale IV had four respondents (1.0%) reaching the maximum, and in subscale V three respondents (0.8%) did so. The corrected item-total correlations indicated that the instrument had acceptable construct validity (Table 2 ). All correlations were r≥0.3, except item number 48 ("The teaching is too teacher-centred") in subscale I, item number 17 ("Cheating is a problem in this school") in subscale IV, and item number 46 ("My accommodation is pleasant") in subscale V.
Factor loadings from the confirmatory factor analysis ranged from 0.028 to 0.762 (Table 3) and goodness-of-fit indices did not fully support the hypothesized items-to-summary measures structure (Table 3 ). The chi-square test (p<0.001), GFI (=0.75), AGFI (=0.73), produced by the LISREL program all indicated a rather low goodness-of-fit, while NFI (=0.89), NNFI (=0.93) and the RMSEA (=0.068) indicated an acceptable fit. All items had factor loadings of ≥0.3 except item number 17 ("Cheating is a problem in this school"), 23 9 ("The atmosphere is relaxed during lectures"), 39 ("The teachers get angry in class"), 46
("My accomodation is pleasant"). Item 39 had an especially low factor loading.
The instrument was also found to have acceptable Cronbach's alpha for all scales even if the alpha value for subscale V was a little bit low (but was approx. α=0.7). Cronbach's alpha for the five subscales (I-V) were I: 0.807; II: 0.785; III: 0.720; IV: 0.786 and V: 0.689. The alpha value for the whole DREEM instrument (all items) was 0.930.
Due to the rather poor model fit in the confirmatory factor analysis an exploratory factor analysis was also performed. Various factor solutions (ranging between a five to a nine factor solution) were suggested. However, only the five factor structure could give a logical classification of the items (Table 4) . This new five factor solution explained 42% of the variance, and the communalities varied between 0.119 and 0.627. Two items (no. 26 & 46) had communality values <0.2 (Table 4) . Each new factor was reviewed and given new headings based on its contents (Appendix). In the review two items were found, based on its content, to be more suitable in another factor, and these two changed place. Item 26 was moved from F2 to F4 and item 11 from F4 to F2. The decision to make these changes was due to on the one hand that the item better matched the content in the new factor, and on the other hand the factor loadings were approximately the same for these items in both factors. A description of the items for each factor is presented in the appendix, and descriptive statistics for the new factors is presented in table 1. Cronbach´s alpha was calculated for the new five factors and ranged between 0.705-0.892 (Table 4) . Missing responses in the subscales (for the new five factor solution) were subscale I: 6.6%, subscale II: 22.3%, subscale III: 1.8%, subscale IV: 2.8% and subscale V: 2.0%. No floor or ceiling effects were identified.
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Students could write comments on other things that they thought were important for the environment, and a few of them commented that the buildings (lecture halls, group rooms, self study rooms) are important.
DISCUSSION
The Swedish version of the DREEM instrument was found to have both acceptable validity and reliability. The validity was tested in terms of construct validity and reliability in terms of internal consistency. Also the feasibility was assessed through analysis of item response rate.
The overall response rate of 82% and 75% respectively can be considered acceptable. The proportion of female and male respondents fitted well with the figures in the whole group.
Item 17 ("Cheating is a problem in this school") and item 46 ("My accommodation is pleasant") appear to have both low correlation and low factor loading. Do the students misinterpret the item about cheating? Does it mean only at exams or otherwise too? The item about accommodation is probably not relevant in a Swedish context. It has the highest score in the instrument (mean 3.46 SD 0.79). Swedish standard of living is generally high, and most importantly it is not the responsibility of the universities to provide accommodation for students.
The other items that had low factor loadings were number 23 ("The atmosphere is relaxed during lectures") and 39 ("The teachers get angry in class") which had an especially low factor loading. Maybe these items do not appear relevant to the Swedish students where the relation between students and teachers are very egalitarian, and they therefore make different interpretations than students in other contexts.
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Due to a rather poor model fit in the confirmatory factor analysis an explorative factor analysis was employed which suggested a new five factor solution for the instrument. in their study from an undergraduate nursing school, and cultural differences are suggested as an explanation. The Portuguese version was used for residents, which could explain some differences, since the instrument was developed for undergraduate students (de Oliveira Filho et al., 2005) . A reason for the poor model fit in some of the tests, for the confirmatory factor analysis in this study, might be due to the fact that there were few observations in relation to the number of parameters estimated. The recommended ration is 20 observations for each estimated parameter (i.e. ≈1/20) (Hair et al, 2008) . In this study this ratio was 50/395 (≈1/4), while the number of respondent should be around 1000 according to this rule of thumb.
Another reason to the poor model fit may be the influence of some items (i.e. item number 17, 23, 39, 46, 48) that had low correlations with the summary score of the subscale to which they were intended to belong. However, despite these limitations, half of the goodness-of-fit tests indicated an acceptable model fit and the majority (92%) of factor loadings were ≥0.3 which could be seen as an indication for acceptable construct validity of the DREEM instrument 12 anyway. Furthermore, the analysis of item-total correlation (Table 2) supported this assumption.
Both the confirmatory factor analysis and the item-total correlation identified some items to have low correlation with the factor. These items were item number 17, 39, 46 (Table 2, 3).
One explanation mentioned above might be that these questions are not as relevant for the Swedish context. However, this problem was not found in the factor model derived from the explorative factor analysis (except for item number 46 which had a communality of 0.156).
Thus, the low factor loadings may still be a result of a poor model fit and if the items are to be included in the Swedish version of the DREEM instrument then the factor structure suggested by the explorative factor analysis is probably a better option.
The suggested five factor solutions was not in accordance with the hypothesized (original) measurement model of the DREEM instrument and is not proven to be a superior measurement model compared with the original, but could be seen as an alternative model which can be further explored/tested. The new solution however added some value to the interpretation of the results. There was a somewhat bigger difference in the average scores on these subscales (0,68-0,82% of the maximum) than on the original ones (0,70-0,77% of the maximum) ( Table 1 ). The strong and weak areas, respectively, are somewhat more easily identified, and can be subjected to development efforts. In our case it became obvious that areas where students have a stronger influence (e g "psychosocial situation" 82% of max) were more highly rated than areas where the teachers have a more obvious responsibility ("communication" and "teaching organisation and progression" both 68% of max) (cf Table   1 ). 13 It was interesting that some students commented that buildings and rooms are also a part of the environment and contribute to the perceptions of the students. It seems reasonable to believe that rooms for teaching and learning also influence the climate, and an item about those could be added to the instrument.
The results of this study and others (De Oliveira Filho et al 2005; Wang et al, 2009 , Dimoliatis et al 2010 indicate that the DREEM may not be as culturally independent as was originally stated (Roff et al 1997) . For future use in Sweden some items should probably be removed, at least item 46. Item 17 and 39 should perhaps also be taken out or subjected to an analysis of how the students interpret these items. When we used the instrument for measurement of the climate in Lund university medical programme (Edgren et al 2010) we made used of the total score, scores on individual items, and comparisons between years and semesters. Our conclusions in that study should not be affected by the potential weaknesses discovered in this study.
Study limitations
The relatively small number of students is a limitation of this study and also that it has been undertaken in a single context. 
